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[Claim(s)] 

[Claim 1] The high presence graphic-display approach characterized by to change so that the 
image projected when said image projects with projection equipment by carrying out the 
projective transformation of the image so that it may become the same configuration as the 
image which projected the image which carried out continuation image transformation of the 
image so that weight might be applied to the part to which two or more picture signals are 
connected, and was projected to the plane of projection of an image from the direction which is 
not perpendicular from the perpendicular direction may continue. 

[Claim 2] The high presence graphic display approach characterized by changing so that the 
image projected when said image was projected with projection equipment by carrying out 
projection conversion of the image so that it may become the same configuration as the image 
which projected the image projected to the plane of projection of an image from the direction 
which is not perpendicular from the perpendicular direction may lap. 

[Claim 3] The high presence graphic display approach according to claim 1 characterized by 
changing into a sequential image with which some at least two images lap in case continuation 
image transformation of the image is carried out so that weight may be applied to the part to 
which said two or more picture signals are connected. 

[Claim 4] A continuation image transformation means of an image to apply weight to the part to 
which two or more picture signals are connected. The projective-transformation means of the 
image changed so that it may become the same configuration as the image which projected the 
image projected to plane of projection from the direction which is not perpendicular from the 
perpendicular direction, The high presence graphic display device characterized by having the 
projection means which indicates two or more images by projection, and changing the inputted 
image so that the image projected when an image was projected by said continuation image 
transformation means and said projective-transformation means with said projection means may 
become continuously. 

[Claim 5] The high presence graphic display device characterized by to change so that the 
image projected when it has the projective-transformation means of the image which changes so 
that it may become the same configuration as the image which projected the image which 
projected to plane of projection from the direction which is not perpendicular from the 
perpendicular direction, and the projection means which indicate two or more images by 
projection and an image projects on the same field with said projection means with said 
projective-transformation means for the inputted image may lap. 

[Claim 6] Said continuation image transformation means is a high presence graphic display 
device according to claim 4 characterized by changing into a sequential image with which some 
at least two images lap. 
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[Claim 7] Said projection means is claim 4 characterized by being able to change the projection 
direction of an image and said projective-transformation means enabling it to control the 
configuration of an image according to change of the projection direction by said projection 
means, and a high presence graphic display device given in five. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the high presence graphic display approach 
which displays the high picture signal of presence with a standard television (TV) signal, and its 
equipment. 
[0002] 

[Description of the Prior Art] Drawing 9 is a system which shows the schematic diagram of 
conventional high presence projection equipment, this arranges the stair-like seat for audience 
92 in the show room 91, prepares the special optical system 93 of the wide angle near a fish-eye 
lens, picturizes the image and natural drawing of computer graphics on a high resolution film, 
and is projected on the screen 94 near a semi-sphere. 
[0003] 

[Problem(s) to be Solved by the Invention] However, special and expensive equipments are 
required for what is shown in drawing 9 , and the show room of dedication is still more nearly 
required for it, and it had carried out the installation show in the exposition, the big amusement 
park, etc. 

[0004] This invention solves said technical problem, adds the function which amends distortion 
to the liquid crystal projection means of the television signal which has generally spread etc., it 
is cheap, and is the extensive viewing angle which does not choose installation conditions, and 
aims at moreover offering the high presence graphic display approach which can display a 2 eye 
stereo 3D image and a 3 eye stereo 3D image, and its equipment. 
[0005] 

[Means for Solving the Problem] The high presence graphic-display approach of this invention 
is characterized by to change so that the image projected when said image projects with 
projection equipment by carrying out the projective transformation of the image so that it may 
become the same configuration as the image which projected the image which carried out the 
continuation image transformation of the image so that weight may apply to the part to which 
two or more picture signals are connected, and projected to the plane of projection of an image 
from the direction which is not perpendicular from a perpendicular direction may continue or 
lap. 

[0006] Moreover, a continuation image transformation means of an image by which the high 
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presence graphic display device of this invention applies weight to the part to which two or 
more picture signals are connected. The projective-transformation means of the image changed 
so that it may become the same configuration as the image which projected the image projected 
to plane of projection from the direction which is not perpendicular from the perpendicular 
direction. It is characterized by having the projection means which indicates two or more 
images by projection, and changing the inputted image so that the image projected when an 
image was projected by said continuation image transformation means and said 
projective-transformation means with said projection means may continue or lap. 
[0007] 

[Function] According to this invention, it can project, as the image by which slanting projection 
was carried out from the screen from the direction which is not perpendicular amended 
distortion by slanting projection and was projected from the vertical, and the image of one sheet 
which gives the wide-field-of-view angle which continues two or more images can be 
compounded with the video projection means using the liquid crystal which has generally 
spread. 

[0008] Moreover, according to this invention, 3D image can be displayed by displaying that 
distortion by slanting projection is amended on the screen same from the location where a 
projection location is different in two or more images to project, and it laps with it, and using 
the image as a 2 eye stereo 3D image or a multi-eye stereo 3D image. 
[0009] 

[Example] Hereafter, the high presence graphic display device of the example of this invention 
is explained, referring to a drawing below. The high presence graphic display approach is also 
explained with it. Drawing 1 is the block diagram showing the configuration of the 1st example 
of the high presence graphic display device of this invention, is doubled and shows the outline 
of the projection location of an image. A projection means by which la, lb, and Ic project a 
picture signal in this drawing (video projection means), 2a, 2b, a projective-transformation 
means to amend distortion of the image which carried out slanting projection of the 2c, a 
continuation image transformation means to change 3a, 3b, and 3c so that the image on which it 
was projected may continue, the screen, with which it is projected to 4 on an image, and 5a, 5b 
and 5c show the image which does not perform projection conversion on which it was projected. 
[0010] Drawing 2 is the high presence graphic display device of drawing 1 , and shows the 
configuration of the image when inputting the signal of the configuration of the rectangle of 
normal into the projection means la, lb, and Ic with a standard TV signal (for example, NTSC). 
The configuration of the image shown here is what was projected from head lining at the front 
front (it is the upper part from the apparent vertical of a screen), and has received distortion 
(projective transformation) to which the lower part and the right-and-left part of Images 5a, 5b, 
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and 5c which are shown as the continuous line which does not perform projection conversion 
are expanded. The image which received such distortion does not turn into a continuous image, 
even if the picture signal of a basis continued. 

[0011] It is the image which performed projection conversion so that it might become the 
rectangle which cancels distortion of an image and is shown in 6a, 6b, and 6c of broken-line 
illustration of drawing 2 by adding a reverse distortion (projective transformation) to a picture 
signal in this invention beforehand supposing the distortion (projective transformation) by this 
slanting projection [0012] 
[External Character 1] 

[0013] By the way, conversion which cancels the distortion of an image (projective 
transformation) is performed by projective-transformation means 2a, 2b, and 2c. Projective 
transformation is shown by the following several 1 formulas, when the coordinate before 
conversion is set to x and y and the coordinate after conversion is generally made into x' and y'. 
[0014] 
[Equation 1] 

r iix+ r izy + r i3f 

x' = f ^ 

r3xx+ rasy + rsaf 

r 2xx+ r zzy + r zsf 

y' = £ 

r3ix+ r 32y + r aaf 

rii ri2 raa 
Tidli R= rsx r22 r23 ■e^^^^SIlllE^T^J<^)ll^o 

r 31 r 32 r 33 
f m-^J^EMo 

[0015] According to several 1 formula of the above projective transformation, coordinate 
transformation of the coordinate value (x y) of the inputted image is carried out to an output 
coordinate value (x', y'). However, when the video projection means using liquid crystal is 
considered, an output coordinate is a discrete value, and in a continuous output coordinate value, 
when it constitutes a circuit, adjustment worsens. Therefore, it considers as the configuration 
which calculates the coordinate value (xr, yr) in the input image which receives the projective 
transformation corresponding to the discrete coordinate value (x'int, y'int) of an output side, and 
asks for the signal level in the point by the interpolation operation. 

[0016] Drawing 3 is projective-transformation means 2a of drawing 1 , 2b, and the block 
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diagram showing the configuration of 2c, and, for 11, the memory in which 13 accumulates a 
picture signal, and 12, as for an address generation means and 15, a signal interpolation means, 
and 14 and 17 are [ a weight generating means and 16 ] coordinate inverse transformation 
means in this drawing. 

[0017] The picture signal inputted from the continuation image transformation means 3a, 3b, 
and 3c of drawing 1 is once accumulated in memory 11. Next, the sequence to output is made to 
generate the address of the output memory 13 equivalent to an output coordinate with the 
address generation means 17. The coordinate value (xr, yr) in the input image by which 
coordinate transformation is carried out to this address (coordinate value of the discrete pixel of 
the image outputted) (x'int, y'int) is calculated with the coordinate inverse transformation means 
16. The following several 2 formulas show the conversion performed with this coordinate 
inverse transformation means 16. 
[0018] 
[Equation 2] 

Xr>= f 

r 13 X dji* P 23 y irrt + P 33 f 

ri2X' in-tH-P22y' ±nt:+ P32f 

yx.= f 

Pl3X' P23y^ i^^+r33f 

Pii ri2 Pi3 

r^r^L. P:uj«: R= P21 r22 P23 lalKff ^JCDll^o 

P 31 P 32 P 33 

f lij^gM. 

[0019] Moreover, the element rij of a rotation matrix is shown by several 3 formula. 

[0020] 

[Equation 3] 

rii=cos0 ri2=sin^siii 0 r j.3=cos0sin 0 
r2i=0 r22=ccxsfl^ r23=-sin0 

r3i=-sin0 r32=sin^cos0 r33=cos0oos0 

[0021] theta is the level angle of rotation shown in drawing 1 , and phi is an elevation angle 
when seeing a screen 4 from the point projecting [ head-lining ]. theta differs from phi with each 
video projection means, and it is a suffix, a, b, and c are attached. 

[0022] Several 2 formula is calculated from the coordinate value (x'int, yint) of an output pixel. 
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the elements rll-r33 of the rotation matrix R, and the point distance f, and the coordinate value 
(xr, yr) in the input image by which coordinate transformation is carried out to the coordinate 
value (x*int, y'int) of an output pixel is determined [ in / as mentioned above / 
projective-transformation means 2a, 2b, and 2c ]. Although it becomes the coordinate from 
which coordinate transformation also of the core of an image was carried out, and it differed at 
this time, the coordinate value (for example, zero) used as criteria is made to offset the core of 
an image. 

[0023] Moreover, when the magnitude of the image by which coordinate transformation was 
carried out becomes larger than the magnitude of a subject-copy image, contraction processing 
is performed so that the overflowing part may be restored to the magnitude of a subject-copy 
image. This contraction processing calculates by assigning the value broken by reduction 
percentage to x'int of several 2 variable, and y'int, and let the address of the output memory 13 
which substitutes the result obtained so that it might explain below be the value of original x'int 
and y'int. This contraction processing makes projective-transformation means 2a, 2b, and 
smallest reduction percentage in processing of 2c the conmion reduction percentage of three 
projective-transformation means. 

[0024] Next, the coordinate of the pixel used for a interpolation operation from the coordinate 
value (xr, yr) of the called-for input image and the weight at the time of the interpolation hung 
on the pixel are determined. The address generation means 14 determines the coordinate value 
of the pixel used at the time of interpolation count from the coordinate value in the input image 
determined with the coordinate value inverse transformation means 16 (xr, yr) by the several 4 
following formula. In this example, interpolation count is performed by the cubic convolution 
method. 
[0025] 
[Equation 4] 

([xr] -1, [yr]-l) ([xr] [yr]-l) ([xr] +1, [yr]-l) ([xr] +2, [yr]-l) ([xr] -1, [yr]) ([xr], [yr]) ([xr] +1, 
[yr]) ([xr] +2, [yr]) ([xr] -1, [yr]+l) ([xr] [yr]+l) ([xr] +1, [yr]+l) it is ([([xr] +1, [yr]+2) 
x<SUB>r] +2, [yr]+2) - a broth - ([xr] [yr]+2) ([xr] +2, [yr]+l) ([xr] -1, [yr]+2) [] - [] - the 
maximum integer which does not exceed an inner value is meant. 

[0026] Using the level in 4x4=16 of a more than, and a nearby pixel, the several 5 following 
weight of a formula is applied with the signal interpolation means 12, and a interpolation 
operation is completed. Interpolation by the cubic convolution method is performed with the 
signal interpolation means 12. 
[0027] 
[Equation 5] 
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I (xr,y,) = L Z sinc([x.3-Xr-l+i)sinc(([y:]-yr-l+j) I ([x^J-l+i, [yr]-l+j) 

J=0 3=0 



3 Z. V sine (x) = 



sin ( X ) 



I (x , y ) 



S ^ fiS ( X , y ) (7) U ;b 



[0028] The level I (xr, yr) to carry out (xr, yr) is calculated. In several 5 formula, the value of 
[xr]-xr-l+i and [yr]-yr-l+j is given by the several 6 following formula. 
[0029] 
[Equation 6] 

[xr] -xr- 1 +i= { [xr] -xr- 1 , [xr] -xr, [xr] -xr+ 1 , [xr] -xr +2 } 
[yr]-yr-l+j={[yr]-yr-l,[yr]-yr,[xr]-yr+l,[yr]-yr+2} 

With the weight generating means 15, these values are calculated from fraction part xr-[xr] 

yr-[yr] of xr and yr. It writes in the address of the output memory 13 with which the address 

generation means 17 shows the level I (xr, yr) of the picture signal corresponding to the 

coordinate value (x'int, y'int) of the output pixel called for as mentioned above. 

[0030] Thus, it makes it possible for distortion (projective transformation) to be uninfluential 

and to project on a screen, from the point shifted from the apparent vertical of a screen. The 

above processing is performed by projective-transformation means 2a, 2b, and 2c. 

[0031] The image after projective transformation for which it asked as mentioned above is 

inputted into display devices, such as a liquid crystal device of the projection means la, lb, and 

Ic, and it projects on a screen 4. Since include angles [ respectively as opposed to a screen in 

the projection means la, lb, and Ic ] differ, projective-transformation means 2a, 2b, and 2c set 

the level angle of rotation theta and the elevation angle phi as each include angle. 

[0032] The continuation image transformation means 3a, 3b, and 3c perform processing which 

connects smoothly to the image of one sheet the image changed into the rectangle as mentioned 

above. This continuation image transformation means 3a, [0033] 

[External Character 2] 



3b, 3c\:i,. 7^iJ-^tir=imi$limn<Dm^'^nr=M^Mfj:^^\^G i, 6raCia2 



[0034] Gently-sloping weight is given to reference, and it compounds so that two images may 
lap smoothly. By attaching gently-sloping weight, when the brightness of an image and a hue 
have shifted somewhat, it is for connecting so that it may not be conspicuous in the change. 
[0035] Drawing 4 is the location [0036] which is drawing showing an example of the weight 
property of a continuation image transformation means, and was shown by drawing 4 . 
[External Character 3] 
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(Z)6a, 6b, 6 J(!liia2lc3a'££;U lillfecOS5&ycOfeSglHi'6 j(! (6ra)-e5^'^tl 

[0037] The sum total of the weight of ****** is 100%. As for the part which has a lap with a 
picture signal, processing of weight is performed after the data of each part of the input 1 of a 
picture signal and an input 2 (an input 2 and input 3) are transmitted among the continuation 
image transformation means 3a and 3b (3b and 3c) of drawing 1 . Thus, the adjacent part of an 
image is connected smoothly and three images shown by 6a, 6b, and 6c of drawing 2 are 
changed into one continuous big image. Although the above explanation gave explanation of 
each part of operation by the flow and the reverse order of processing of a picture signal so that 
an understanding might become easy, here explains it according to the flow of processing of a 
picture signal. 

[0038] The image which is three sheets which the field angle followed first is inputted into the 
input edge of drawing 1 as inputs i-3. In the continuation image transformation means 3a, 3b, 
and 3c, each image transmits the image of the part of a right-and-left edge to which an image is 
connected, respectively, and applies the weight shown in drawing 4 . The image which 
connected the edge of an image and was able to apply weight performs image transformation 
which cancels the effect of distortion (projective transformation) when projecting on a screen 4 
from the point shifted from the apparent vertical of a screen 4 by projective-transformation 
means 2a, 2b, and 2c. 

[0039] Also when it projects on the screen 4 under slant from head lining by performing such 
conversion, a right rectangle can be projected and the changed image is projected from the 
projection means la, lb, and Ic to a screen 4. In spite of projecting the image on which it was 
projected from the slanting above one of a screen 4, it can be considered as the rectangle which 
continued like 6a, 6b, and 6c of drawing 2 . It is possible to connect an image smoothly and to 
consider as the image of the wide field of view with the projective-transformation means of the 
image which cancels the effect of distortion (projective transformation) of slanting projection, 
and a continuation image transformation means to change the weight of an image edge 
continuously. 

[0040] although it is the case where three sets are projected on the front screen 4 from head 
lining of the center of the room in the above example, using a video projection means, as 
projection means la, lb, and Ic ~ both the sides of the room to projection — carrying out — a 
screen 4 top ~ extensive — it is also possible to compound an angle of visibility image. 
[0041] Drawing 5 is the block diagram showing the configuration of the example which used 
the two video projection means. Among drawing, in Id and le, a projective-transformation 
means, and 3d and 3e are continuation image transformation means, in addition a projection 
means (video projection means), and 2d and 2e have given the same sign to the same 
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component as each above-mentioned drawing. 

[0042] The include angle to the screen 4 of the projection means 1 differs from the 1st example 
of drawing 1 , and it is the include angle of the projective transformation which cancels 
distortion by projection of the image which wins popularity in this condition. The configuration 
of the image projected on a screen 4 at this time is shown in drawing 6 . 5d and 5e are the 
configurations (continuous-line illustration) of the image when not performing projection 
conversion, and 6d and 6e are the configurations (broken-line illustration) of the image when 
performing projection conversion. 6n is the section with which two images lap. The one half of 
an overlapping part transmits the part to which the picture signal of inputs 1 and 2 corresponds 
with the continuation image transformation means 3d and 3e. Thus, in this invention, even if it 
projects from both the sides of the room, an image can be connected smoothly and the wide 
field of view image which exists a feeling of presence can be projected. 

[0043] It is possible to connect an image smoothly and to consider as the image of the wide 
field of view in the 1st example of this invention, as mentioned above, with the 
projective-transformation means of the image which cancels the effect of distortion (projective 
transformation) of slanting projection, and a continuation image transformation means to 
change the weight of an image edge continuously, when an image is projected from across using 
the usual liquid crystal video projection means. Therefore, the very high image of presence can 
be obtained on a wide-field-of-view squeu'e, without using special optical system and a special 
film, and a light valve, and the practical value is high. 

[0044] Next, the 2nd example of this invention is explained, this example — high ~ in order to 
consider as an image [ **** ], the equipment which projects 2 eye stereo image, and its 
approach are explained. In order to project the image of the conventional plurality on the same 
location, the special video projection means with the optical system of the dedication which the 
optical axis of the optical system to project needed to be made in agreement, and consisted of 
half mirrors etc. was required. In this invention, special optical system is not needed but the 
approach and equipment which can project 2 eye stereo image with the video projection means 
using the liquid crystal device generally used are realized. 

[0045] Drawing 7 is the block diagram showing the configuration of the 2nd example of this 
invention, gives the same number to the same component as the 1st example, and omits 
explanation. Moreover, a suffix is changed for distinction. A polarization means (18g and 18f) 
and the location which projects an image differ from the 1st example. The polarization means 
18g and ISf are inserted in order to separate each stereo image. It is made for the core of the 
projection location of an image of an image to correspond, as shown in drawing 8 . 5g and 5f 
(continuous line) show the image in the condition of not performing projection conversion, and 
6g and 6f (broken line) show the image when carrying out projection conversion. 
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[0046] When projection conversion is performed, each image is changed into a rectangle and 
can pile up two images exactly at this time. Projection conversion of an image changes several 2 
and several 3 formula with the projective-transformation means 2f and 2g like the 1st example, 
performing projective transformation in spite of the projection from a different include angle ~ 
an image — enough — coincidence **** ~ things are possible. The polarization means 18f and 
18g are put in between the projection means If and Ig and a screen 4, the plane of polarization 
of two images is shifted 90 degrees, and it enables it to dissociate later. The image given to 
inputs 1 and 2 is a stereo image which gave binocular parallax, and gives an observer a cubic 
effect by separating two images with polarization glasses. 

[0047] In spite of having projected from the point that the projection means shifted from on the 
apparent vertical of a screen 4 at this time, since parallax can display correctly on a screen 4, 
presentation of the high image of presence with a feeling of right depth is attained in every part 
of an image. At this time, the object using liquid crystal generally used is sufficient as a video 
projection means, and it needs neither special optical system nor a special video projection 
means, but can make it high [ effectual value ]. 

[0048] As mentioned above, in spite of having projected two images from different point [ on / 
the apparent vertical of a screen ] shifted in the 2nd example of this invention, it becomes 
possible to lap and display on the same location on a screen, and right parallax can be shown 
and presentation of the high image of presence with a feeling of right depth is attained. At this 
time, the object using liquid crystal generally used is sufficient as a video projection means, it 
needs neither special optical system nor a special video projection means, but can be realized, 
and that practical value is very higher still. 

[0049] In addition, in order to separate two images in the 2nd example of this invention, 
although the polarization means was used, naturally this may be transposed to the liquid crystal 
shutter of time sharing etc. Moreover, although the example which was adapted in 3D image of 
2 eye stereo using glasses was shown, naturally it can be adapted for 3D image using a 
multi-eye lenticular sheet. 

[0050] Moreover, in the 1st example of this invention, in order to obtain the continuous image, 
the right-and-left edge of an image was transmitted mutually, and was compounded, but when 
the overlap section is in the right-and-left edge of two or more inputted images, naturally you 
may not be. Although interpolation by the cubic convolution method shown in interpolation of 
an image by several 5 formula was used in the projective-transformation means again, what may 
use other interpolation approaches by a BAIRINIYA method etc. is in **. Moreover, although 
memory is used for the part which the signal of a projective-transformation means outputs, it 
may be omissible by relation with, a video projection means to output. Moreover, although the 
approach of projective transformation showed the approach as the principle which used the 
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element of the rotation matrix r, the method of developing by an approximate expression etc. 
and holding these ceremonies for simplification of an operation means, is also the range of this 
invention clearly. 

[0051] Moreover, it is possible to change the 1st example and 2nd example of this invention, 
and the high presence image display device and approach of changing these two methods and 
equipments are also included in this invention. 

[0052] In addition, although the configuration of equipment showed the example of this 
invention, naturally you may realize as software (technique) which processes a part with the 
slow rate of processing by the computer according to this configuration. 
[0053] 

[Effect of the Invention] As explained above, according to this invention, it is possible to 
connect an image smoothly and to consider as the image of the wide field of view by the 
projective transformation of the image which cancels the effect of distortion (projective 
transformation) of slanting projection, and the continuation image transformation to which the 
weight of an image edge is changed continuously, when an image is projected from across using 
the usual liquid crystal video projection means. Therefore, it becomes possible to obtain the 
very high image of presence on a wide-field-of-view square, without using special optical 
system and a special film, and a light valve. 

[0054] Moreover, in spite of having projected two images from different point [ on / the 
apparent vertical of a screen ] shifted in the 2nd example of this invention, it becomes possible 
to lap and display on the same location on a screen, and right parallax can be shown and 
presentation of the high image of presence with a feeling of right depth is attained. At this time, 
the object using liquid crystal generally used is sufficient as a video projection means, it 
becomes possible to need neither special optical system nor a special video projection means, 
but to display the very high image of presence, and that practical value is very larger still. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 1st example of the high 
presence image display device of this invention. 

[Drawing 2] It is drawing showing the configuration of the image projected by drawing 1 . 
[Drawing 3] It is the block diagram showing the configuration of the projective-transformation 
means of drawing 1 . 

[Drawing 4] It is the property Fig. showing an example of the property of the weight of the 
continuation image transformation means of drawing 1 . 

[Drawing 5] It is the block diagram showing the configuration of the example using a two video 
projection means. 
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[Drawing 6] It is drawing showing the configuration of an image where drawing 5 was 
projected. 

[Drawing 7] It is the block diagram showing the configuration of the 2nd example of the high 
presence image display device of this invention. 

[Drawing 8] It is drawing showing the configuration of an image where drawing 7 was 
projected. 

[Drawing 9] It is the schematic diagram of conventional high presence projection equipment. 
[Description of Notations] 

1 [ 18 — Polarization means. ] — Projection means (video projection means) 16 — Coordinate 
inverse transformation means, 2 — Projective-transformation means 3 — Continuation image 
transformation means 4 — Screen 5 — Image which does not perform projection conversion 6 — 
Image which performed projection conversion 11 13 ~ Memory 12 — Signal interpolation 
means 14 17 — Address generation means 15 — Weight generating means 
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